Introduction
Recent advances have led to the development of reasonably satisfactory ways of examining all the organs of the gastrointestinal tract, except the pancreas. Diagnosis of its disorders still presents problems to the specialist unit and the general hospital. Some techniques such as hypotonic duodenography and endoscopic retrograde pancreatography (E.R.P.) have led to improvements in diagnosis, but they are by no means generally available, and are not suitable for use as screening tests. Most general hospitals have to rely on the glucose tolerance test, barium meal, faecal fat output, serum amylase, and laparotomy to diagnose pancreatic disease.
Blau and Manske were the first to report successful pancreatic scanning in humans, using Se-75 selenomethionine (a precursor amino acid labelled with a gamma-emitting radio-nucide). Though many authors '"7 have suggested that scanning is a useful way of investigating the pancreas, others"8 19 have refuted this, and the topic is still controversial. One advantage of scanning is that it is a non-invasive procedure which provides knowledge of both the structure and function of the organ."l 2 0-22 Furthermore, it can be performed by a technician on outpatients and the actual specialist time spent in reporting the scan is very small. These factors make it potentially suitable for use as a screening test, but, to date, there has been no report of its use from a general hospital. We decided, therefore, to analyse our experiences, to assess its feasibility in screening, and to comment on its success compared with other tests more commonly used. Of particular concern was the number of "false-positive" and "false-negative" scans that might be produced, since these have been a major source of difficulty with some groups.
Method
Scanning is performed with a twin-headed Selo Tracerlab Superscanner, which has electronic subtraction facilities. Digital and analogue printout channels are available, and are displayed as photomaps and colour scans. The information can also be stored on magnetic tape and replayed, using different settings, in an attempt to enhance the image. The collimators used are F.C.8L, which have a nominal focal length, in air, of 15 cm, permitting the organ to be "focused" in almost every case. Imaging is also performed with a Nuclear Enterprises Gamma Camera, so that sequential dynamic studies are possbile, in addition to routine imaging. Eighteen cases of primary pancreatic carcinoma were scanned, and in 13 there was operative confirmation. All the scans in this group were assessed as being abnormal (poor and patchy uptake (3), locally patchy (1), "cold areas" (7), undelineated (7). No patient with primary pancreatic carcinoma had a normal scani.e., there were no "false-negatives" in this group.
PANCREATITIS
Pancreatitis was divided into acute and postacute pancreatitis, relapsing pancreatitis, and chronic pancreatitis. Sixteen patients with acute, or postacute, pancreatitis were scanned, and it was found that the appearance of the scan depended on the length of time after the acute attack. In the first week all scans were abnormal, showing a very poor isotope uptake. Nevertheless, by the end of the second week after the attack, most had reverted to normal. All cases scanned more than one month after the acute attack were assessed as having normal scans. This improvement parallels the recovery of exocrine function as judged by pancreatic function studies.21 23 24 Five patients had relapsing pancreatitis. In one the scan was normal, two presented a localized patchy appearance and the remaining two a generally poor and patchy uptake. Three of the cases with abnormal scans were subjected to laparotomy and in all the organ was abnormal. Eight patients with chronic pancreatitis were scanned, and all presented a poor and patchy uptake. Two patients who had had partial pancreatectomies had filling defects on the scan equivalent to the excised area. Three patients with localized areas of pancreatitis, two secondary to penetrating duodenal ulcers, and one secondary to an impacted gall stone all showed filling defects.
POST GASTRIC SURGERY Thirteen patients who had had gastric surgery were scanned; 11 had had a truncal vagotomy and drainage procedure, and nine of these presented a poor and patchy isotope uptake, though the remaining two were normal. Function studies were performed on four of the cases with abnormal scans, but, in all, the exocrine function was shown to be normal. Two patients who had Bilroth 1 gastrectomies were scanned. In one the scan was normal and in the other it was rather patchy.
DIABETES MELLITUS
Thirty-three cases of diabetes mellitus were scanned. There was a wide variation in the scan findings (normal (20) , generally patchy (8), locally patchy (2), "cold areas" (2) , undelineated (1)). No correlation was found between the scan findings and the duration or severity of the illness; Lundh tests performed on two of the cases with abnormal scans showed normal duodenal enzyme activity.
Discussion
It is rather surprising that, as a decade has elapsed since the first report on pancreatic scanning, its general suitability as a diagnostic tool remains controversial. This is apparently the first report from a general hospital about its use, and about its comparison with the more readily available techniques for investigating the pancreas. The scans that compose this series were the first 200 performed, and the operators of the equipment were such as would be found in any other similar unit. Certain conclusions may be drawn from this series and suggest the technique might be considered for use in other service units. Nevertheless, before studying these in detail, various methods available for investigating the pancreas will be reviewed.
The following are procedures which are currently available for investigating the pancreas: X-ray exaniination: plain abdominal film, barium meal, hypotonic duodenogram, angiography, retroperitoneal air insufflation, E.R.C.P.
Routine blood tests: Hb E.S.R., amylase, bilirubin, alkaline phosphatase, G.T.T.
Five-day faecal fats.
Lundh test.
Secretin-pancreozymin test.
Scan.
Laparotomy/necropsy.
It is difficult to draw firm conclusions about the value of many of these procedures, though some commentaries are available. Kreel25 stated that there are abnormalities in the second part of the duodenum on barium meal in 20% of cases of carcinoma of the head of the pancreas, though if pancreatic cancer is suspected, and hypotonic duodenography performed, then 75O% of the carcinomas will be detected. Nevertheless, it is not the experience of most radiologists that this degree of accuracy is obtainable. Kreel Tests of pancreatic function are useful in diagnosing both carcinoma and chronic pancreatitis, since there are always gross abnormalities in the latter, and often in the former.23 24 26 The tests available are the Lundh test, and several modifications of the secretin-pancreozymin test. It is claimed that secretinpancreozymin test is the more sensitive of the two and is therefore more likely to detect an early cancer. 27 Certainly it does have the advantage that it can be combined with pancreatic cytology.28 Again, these tests are difficult and time consuming to perform in the general hospital and cannot be considered to be reliable unless being performed regularly by an experienced team.
VALUE OF SCANNING
In the light of these comments it is possible to assess the value of pancreatic scanning as shown in this series. Firstly, no cases whose scans were assessed as being normal were subsequently shown to have any significant exocrine pancreatic disease. This is valuable information for the clinician, since frequently pancreatic disease is a possibility in the differential diagnosis, but has largely to be ignored because no technique which has an acceptable diagnostic accuracy is available to study the pancreas, even if only to eliminate it as the site of disease. Furthermore, as there were no "false-negatives" in this series, and very few in other reports,' 11 22 it could be argued that a normal pancreatic scan is of greater diagnostic value than a normal barium meal, barium enema or cholecystogram, since "false-negatives" are well known with these investigations. It is certainly true that a normal scan is of greater diagnostic value than normal results in other techniques which are more usually available for assessing the pancreas. Other factors which make the test useful are that it causes no unpleasantness to the patient, since all he is required to do is lie still. We think, therefore, that a normal pancreatic scan is a useful advance in diagnosis, and is suitable for outpatients.
If abnormal scans are considered, then useful information is also obtained. In the case of primary pancreatic carcinoma, all 155 our scans were abnormal. No patient subsequently shown to have a pancreatic carcinoma had a normal scan. While it is true that scanning did not allow any curative operations for pancreatic cancer to be performed, this in no way invalidates the procedure, since we think that it is just as illogical to operate for suspected pancreatic cancer without first performing a scan, as to operate for suspected gastric cancer without performing a barium meal. Possibly if the scan were used more widely as a screening tool for vague abdominal symptoms, rather than waiting until the patient has obstructive jaundice, curative operations for pancreatic cancer might be possible. The pathological basis for this statement is that most neoplasms arise in the head of the organ, causing early duct obstruction, and thus disrupt the acinar cell function and therefore isotope uptake. A report from the Royal Free Group29 showed that scanning in the usual conservative way did not improve survival in pancreatic carcinoma.
The pancreatic scan is also of value in the diagnosis of malabsorption since a normal scan means that the malabsorption does not result from pancreatic insufficiency. In this series none of the patients with pancreatic insufficiency had normal scans, all demonstrating a poor and patchy uptake of isotope. This is an expected finding, since the pancreas has to compete with other organs for the radiopharmaceutical. Similarly, in the differential diagnosis of obstructive jaundice, scanning is of value, because, if the pancreas appears normal, then it is possible to predict with some certainty that a pancreatic neoplasm is not responsible. There are no specific abnormalities indicating a particular pathological process. Nevertheless, "cold areas" are more likely to represent neoplasms than any other lesion. FALSE 
POSITIVES
Pancreatic scanning has been much criticised on the premise that an unacceptable number of "false-positives" are produced. This means that the scan is abnormal when the exocrine pancreas is normal, and figures as high as 30%21 have been quoted. Some of these "false-positives" can be accounted for by the collimators being out of focus owing to the patients' obesity or ascites. If both anterior and subtraction scans are performed the number of false positives can be minimized, and the image is generally easier to assess.' though poor "setting-up" may distort the subtraction scan.
In this series there were 32 "false-positive" scans. Of the 11 cases whohadhadtruncal vagotomies nine had abnormal scans, all demonstrating a poor and patchy uptake of isotope. Lundh tests were performed on three of these and secretin/pancreozymin test on one. They all demonstrated normal exocrine function. At present, the explanation for this phenomenom is obscure.
Of the 33 patients with diabetes mellitus scanned 13 had abnormal scans. Though abnormal exocrine pancreatic function is reported in diabetes mellitus,3 032 there is no reason to think that these 13 were all abnormal, particuarly since two had normal Lundh tests.
The value of scanning patients who have diabetes mellitus or who have had truncal vagotomies is not established and there may be little point in doing so. Nevertheless, this is not entirely true, since a patient with glucose intolerance who has a normal scan may confidently be said not to have a neoplasm of the pancreas. The remaining 10 cases are difficult to explain, though the three patients with alcoholic cirrhosis may have had undetected pancreatic disease. Out-of-focus collimators owing to obesity were responsible for at least two others and a further case with gall stone biliary obstruction may also have had the pancreatic duct compromised.
Conclusion
In this report we have presented the experiences of pancreatic scanning in a typical new general hospital. It is the first such report to come from a service unit rather than a research unit. Analysis of our results show that the technique is applicable to the general hospital and gives results which are definitely superior to other techniques more usually available for investigating the pancreas. We think that it is suitable for use as a screening test, possibly leading to more advanced pancreatic investigations, when these seem appropriate. Useful information can be gained which excludes the pancreas from further inquiry if the scan is normal, and help provided in the differential diagnosis of malabsorption and jaundice. "False-positive" scans were not a great source of difficulty, but abnormalities may be expected in diabetes mellitus and after truncal vagotomy.
